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1 Introduction. , (ideal




$\rho(p)(\partial_{t}+u\cdot\nabla)u+\nabla p=\mu 0(\nabla \mathrm{x}H)\mathrm{X}H$ ,
$\partial_{t}H=\nabla\cross(u\cross H)$ ,
$\nabla\cdot H=0$ ,
in $[0, T]\mathrm{X}.\Omega$ , (1)
$u\cdot n=0H\cdot n=0’,\}$ on $[0, T]\cross\partial\Omega$ , (2)
$(p, u, H)|t=0=(p0, u0, H0)$ on $\Omega$ , (3)
. , $p$ , $u=(u_{1}, u_{2}, u_{3})$ , $H=(H_{1}, H_{2,},H3)$
$t$ $x=(x_{1}, X_{2}, x_{3})$ , \rho $=\rho(p)$ $p>0$
, $\rho(p)>0,$ $\rho’(p)>0$ . $\text{ _{}\mu_{0}}$ .
$\partial\Omega$ , $n=n(x)$ $x\in\partial\Omega$
. $T$ .
, Sobolev
( , Sobolev ) , (1)$-(3)$
. , Yanagisawa-Matsumura [8]
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( ) ,
. .
2. Formulation. Yanagisawa-Matsumura [8] , (1)$-(3)$
, . $\alpha=\rho_{p}/\rho$ . , $p,$ $u,$ $H$ (1)$-(3)$
( ) . ,
$(\nabla\cross H)\cross H=(H\cdot\nabla)H-1/2\nabla|H|^{2}$ ,
$\nabla\cross(u\cross H)=(H\cdot\nabla)u$ – $H(\nabla\cdot u)+u(\nabla\cdot H)-(u\cdot\nabla)H$
(1)$-(3)$
$\alpha\partial_{tp}$ $+\alpha(u\cdot\nabla)p+\nabla\cdot u$
$\rho\partial_{t}u$ $+\nabla p+\rho(u\cdot\nabla)u+\mu 0/2\nabla|H|2-\mu 0(H\cdot\nabla)H=0,\mathrm{I}=0,\mathrm{n}=0,\mathrm{i}$ $[0, T]\cross\Omega$ , (4)
$\mu_{0}\partial_{t}H+\mu 0H(\nabla\cdot u)-\mu_{0}(H\cdot\nabla)u+\mu 0(u\cdot\nabla)H$
$u\cdot n=0$ , on $[0, T]\cross\partial\Omega,(5)$
$(p, u, H)|_{t=}0=(p_{0}, u_{0}, H\mathrm{o})$ on $\Omega$ , (6)
$\nabla\cdot H_{0}=0$ in $\Omega$ , (7)
$H0^{\cdot}n=0$ on $\partial\Omega$ , (8)
. , $p,$ $u,$ $H$ (4)$-(6)$ . \Omega
$n$ - $C^{\infty}$ \nu , (4) 3 (5) ,
$\frac{d}{dt}\int_{\Omega}(\nabla\cdot H)^{2}d_{X}+\int_{\Omega}(\nabla\cdot u)(\nabla\cdot H)^{2}d_{X}=0$ ,
$\frac{d}{dt}\int_{\partial\Omega}(H\cdot n)2dS+\int_{\partial\Omega}\{\nabla\cdot u-2(U\cdot\nabla)(u\cdot l\text{ })|_{\partial}\Omega\}(H\cdot n)^{2}dS=0$
. , Gronwall , (7) (1) 4 , (8) (2)
2 , . , (1) $-(3)$ (4)$-(6)$ (7), (8)
.
, (8) (4)$-(6)$ . ,
(7) .
3. Linearized problem. $\mathrm{R}^{7}$ $U={}^{t}(p, u, H)$ ,
78






. , $A_{j}(\cdot),$ $j=0,1,2,3$, $\mathrm{R}_{+}^{1}\cross \mathrm{R}^{3}\cross \mathrm{R}^{3}$ , $7\cross 7$
$C^{\infty}$ , $A_{0}(W),$ $W\in \mathrm{R}_{+}^{1}\cross \mathrm{R}^{3}\cross \mathrm{R}^{3}$ , . ,
$W={}^{t}(r, w, J)\in \mathrm{R}_{+}^{1}\cross \mathrm{R}^{3}\mathrm{x}\mathrm{R}^{3}$ \xi $\in S^{2}$ , $w\cdot\xi=J\cdot\xi=0$ ,
$A_{\xi}(\dot{W})\equiv\xi_{1}A_{1}(W)+\xi_{2}A_{2}(W)+\xi_{3}A(W)$
$7\cross 7$ , $(\mathrm{a})-(\mathrm{c})$ :
(a) $\mathrm{k}\mathrm{e}\mathrm{r}A_{\xi}(W)=\{^{t}(p, u, H);p=0, u\cdot\xi=0\}$;
(b) $A_{\xi}(W)$ , $\pm 1$ ( 1), $0$ ( 5);.
(c) $U={}^{t}(p, u, H)$ $u\cdot\xi=0$ , ${}^{t}UA_{\xi}(W)U=0$ .
(b), (c) , $\mathrm{R}^{7}$ $\{^{t}(p, u, H);u\cdot\xi--\mathrm{o}\}$ $A_{\xi}(W)$
. , $\mathrm{R}_{+}^{1}\cross \mathrm{R}^{3}\cross \mathrm{R}^{3}\text{ }\overline{V}={}^{t}(\overline{q},\overline{v},\overline{I})$ (9)
$V={}^{t}(q, v, I)$
$\mathrm{s}$
$A_{0}( \overline{V})\partial_{t}V+\sum_{j=1}^{3}A_{j}(\overline{V})\partial_{j}V+B(\overline{V})V=0$ in $[0, T]\cross\Omega$ ,
$v\cdot n=0$ on $[0, T]\cross\partial\Omega$ ,




$\overline{v}\cdot n=\overline{I}\cdot n=0$ on $[0, T]\mathrm{X}\partial\Omega$ (11)
, -
. (strong solution) – , Lax-Phillips
[2] , Rauch [4] . Rauch
$L^{2}$ . ,
Sobolev ([3], [7], [10]). ,
Sobolev ,
(9) .
(10) 1 $B(\overline{V})V$ , .
- . ,
79
, (8) , $V$ ( $v\cdot n=0$
) $I\cdot n=0$ . , (8)
. , $V\text{ }\overline{V}$ , (10)
.
.
$B(\overline{V})V$ , (8) .
, Yanagisawa-Matsumura [8] .
, $.\text{ }\ovalbox{\tt\small REJECT}(.\cdot W_{1}, W_{2})\mapsto B(W_{1}.)W_{2}$ $x\in\overline{\Omega.}$ $\mathrm{R}^{7}$
. , (10) (9)
. , $\theta_{t}^{?_{\overline{V}1_{t=}}}0=$ “ $\dot{P}_{t}U|_{t=}0$”, $j=0,$ $\ldots,$ $m-1$ , \epsilon k $\overline{V}$
, (9) $m-1$ (10) $m-1$
. , “$\theta_{t}^{?_{U|_{t0}}}=$” , “$U|_{t=0}"=U_{0},$ $j\geq 1$ , (9)




4. Result. , . , ,
, . .
$H^{s}(\Omega)(s\geq 0)$ : Sobolev-Slobodeckii space,
$H_{\tan}^{j}(\Omega)(j=0,1,2, \ldots, )$ :
$=\{f\in L^{22}(\Omega);\Lambda_{1}\cdots\Lambda_{kf\in}L(\Omega)$
for any $k$ tangential vector fields $\Lambda_{1},$ $\ldots,$ $\Lambda_{k},$ $k=1,$ $\ldots,j$ }.
, Sobolev $\text{ }\overline{H}j(\Omega),$ $j=0,1,2,$ $\ldots$ , :
$\tilde{H}^{j}(\Omega):=H^{\mathrm{i}}2(\Omega)\cap H_{\mathrm{t}\mathrm{a}}j\mathrm{n}(\Omega)$ .





$\tilde{H}_{B}^{j}(\Omega)=$ { $(p,$ $u,$ $H)\in\tilde{H}^{j}(\Omega);u\cdot n=0$ on $\partial\Omega$ }, $j=2,3,$ $\ldots$ .
, $d(x)=$ dist $(x, \partial\Omega)$ , $\nu$ \Omega \nu (x) $=-\nabla d(x)$ $C^{\infty}$
. H\sim (\Omega ) – :
$\tilde{H}^{j}(\Omega)\subset C^{[(j-3)}/2](\overline{\Omega})$ , $j=3,4,$ $\ldots$ . (12)
80
,$\cap mC^{j}([\mathrm{o}, \tau];\tilde{H}^{m}-j(\Omega))$ , $m$ : integer (13)
$j=0$
(9) . .
(i) $m$ 7 ;
(ii) $U_{0}={}^{t}(p_{0}, u_{0,0}H)$ , $\tilde{H}^{m}(\Omega)$ ( $\subset C^{2}(\overline{\Omega})$ , (i) (12) )
,
$p_{0}(x)>0$ on $\overline{\Omega}$ , ( )
“$\partial_{t}^{\dot{\gamma}}U|_{t0’}=’\in\tilde{H}_{B}^{m-j}(\Omega)$ , $j=0,1,$ $\ldots,$ $m$ , ( )
$H_{0}\cdot n=0-$ on $\partial\Omega$ , ( )
.
(i), (ii) , (9) :
. \mbox{\boldmath $\kappa$}0, $K_{0}$ ,
$\min_{x\in\overline{\Omega}}p_{0}(X)\geq\kappa_{0}$ , $\sum_{j=0}^{m}||$ “$\dot{\ovalbox{\tt\small REJECT}}U|t=0$” ;$\tilde{H}^{m-}j(B\Omega)|t|\leq K_{0}$
. , $m,$ $\kappa_{0}$ $K_{0}$ ( \Omega )
$\ovalbox{\tt\small REJECT}$ , (9) 0 $C^{j}([\mathrm{o}, \tau_{0}];\tilde{H}m-j(\Omega))$ .
. , (12) , $m\geq 7$ ,
$\bigcap_{j=0}^{m}cj([0, T];\tilde{H}m-,\cdot j(\Omega))\subset C^{2}([0, T]\cross\overline{\Omega})$
. , (13) (9) $U$ . , 2
, (8) $[0, T]\cross\partial\Omega$ $H\cdot n=0$ . ,
(13) (9) – . , $\partial_{t}^{i}U|_{t0}=\in\tilde{H}_{B}^{m-j}(\Omega)$




$\text{ }$ . Yanagisawa-Matsumura [8]
, $m$ 8 , $U_{0}$ Sobolev $H^{m}(\Omega)$
. , Rauch-Massey [5]
– . Secchi [6] ,
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Yanagisawa-Matsumura , (9)
. , $m$ $16(=2\cross 8)$ .
$\tilde{H}^{2j}(\Omega)\subset H^{j}(\Omega)$ . , , $j$
$\tilde{H}^{j}(\Omega)$ , $j\text{ }\tilde{H}^{j}(\Omega)$ ,
$j/2$ ( ) $(j-1)/2$
. ,
, . ,
, , $\text{ }\tilde{H}j(\Omega)$
, (9) ,
.
5. Technicalities. (13) ,
(9) . , Sobolev








$\text{ }V=t(\overline{q},\overline{v},\overline{I})$ $\mathrm{n}_{j=0^{C^{j}}}^{m}([0, T];\tilde{H}^{m-j}(\Omega))$ $A_{\tau(L,M)}$ :
(a) $\overline{v}\cdot n=\overline{I}\cdot n=0$ on $[0, T]\cross\partial\Omega$ ;
(b) $\partial_{t}^{j}\overline{V}|_{t=0}=$ “$\partial_{t}^{i}U|_{t=0}$”, $j=0,1,$ $\ldots,$ $m-1$ ;
(c) $\sup_{0<t<T}||\overline{V}(t)-\overline{V}(0);\tilde{H}^{m-}1(\Omega)||\leq L$;
(d) $\sum_{j<}^{m}=0\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{o}<tT||\theta_{t}^{i}\overline{V}(t);\tilde{H}m-j(\Omega)||\leq M$ ;
(e) $\overline{q}(t, x)\geq\kappa_{0}/2$ on $[0, T]\cross\overline{\Omega}$ .
, $T,$ $L,$ $M$ . $A_{T}(L, M)$ (10)
. (b) , (10) (9)
. , (10) $\text{ }\bigcap_{j=0}^{m}c^{j}([0, T];\tilde{H}^{m-j}(\Omega))$
. , , $L,$ $M$
$T$ , (10) $A_{T}(L, M)$
. , $A_{T}(L, M)$ . ,
$A_{\tau(L,M)}$ .
$A_{T}(L, M)$ , Sobolev
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$\overline{v}\cdot n=\overline{I}\cdot n=0$ on $[0, T]\cross\partial\Omega$,
$\partial_{t}^{\dot{q}}\overline{V}|t=0=$ “$\partial_{t}^{\dot{\gamma}}U|_{t=}0$ , $j=0,1,$ $\ldots,$ $m$ ,
V $\in \mathrm{n}_{j=0}^{m}C^{j}([0, \tau];\tilde{H}^{m-j}(\Omega))$ . $f_{j}=$ “$\partial_{t}^{i}U|_{t}=0,$ $j=$
$0,1,$
$\ldots,$
$m$ , . , $f_{j}\in\tilde{H}_{B}^{m-j}(\Omega),$ $j=0,1$
. $’\ldots,$
$m$ , . ,
$H0^{\cdot}n=0$ , $f_{j}={}^{t}(p_{j}, uj, H_{j})$ ,






1. $7\ovalbox{\tt\small REJECT} \text{ }\tilde{H}_{D}j(\Omega),$ $j=0,1,2,$ $\ldots$ ,
$\tilde{H}_{D}^{0_{(\Omega)L}2}.=(\Omega)$ ,
$\tilde{H}_{D}^{1}(\Omega)=\{f\in\tilde{H}1(\Omega);d^{-}1/2f\in L2(\Omega)\}$ ,
$\tilde{H}_{D}^{j}(\Omega)=$ { $f\in\tilde{H}j(\Omega);f=0$ on $\partial\Omega$ }, $j=2,3,$ $\ldots$ ,
. $n=1,2,$ $\ldots$ , ,
$\{(\partial_{t\mathit{9}}^{n}|_{t}=0, \ldots, g|_{t}=0);g\in\cap C^{j}([\mathrm{o}, \infty);\tilde{H}n-j(\Omega))\}=\prod_{j=0}\tilde{H}j(\Omega)j=0nn$ ,
$\{(\partial_{t\mathit{9}}^{n}|_{t=0}, \ldots, g|_{t}=0);g\in\cap^{n}Cj([\mathrm{o}, \infty)j=0;\tilde{H}_{D}n-j(\Omega))\}=\prod_{j=0}\tilde{H}^{j}(D\Omega)n$.
1 , Sobolev $\text{ }\tilde{H}j(\Omega),\tilde{H}_{D}^{j}(\Omega)$
, [9] : :.
2. $n=2,3,$ $\ldots,$ $j=1,$ $\ldots,$ $n-1$ , ,
$(L^{2}(\Omega),\tilde{H}n(\Omega))_{j}/n,2=\tilde{H}^{j}(\Omega)$ , $(L^{2}(\Omega),\tilde{H}_{D}^{n}(\Omega))_{j/}n,2=\tilde{H}^{j}D(\Omega)$ .
2 . Grisvard [1] ,
$\{(x_{1,2}x, X3);x_{3}>0\}$ $\text{ }$ tangential differential operators $\partial_{1},$ $\partial_{2},$ $x_{3}\partial_{3}$
differential operator $\partial_{3}$ ( $0$ differential operator
$\partial_{3})$ Sobolev 2
. , Grisvard ,
$x_{3}\partial_{3},$ $\partial_{3}$ . , ,
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$x_{3}\partial_{3}$ , tangential operators $\partial_{1},$ $\partial_{2}$ . ,
$[\partial_{3}, x_{3}\partial_{3}]=\partial_{3}$ .
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